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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power consumption of an 
electrooptical device for performing the prescribed display by an 
electrooptic effect. 

SOLUTION: In a display device for performing a display based on 
potential differences at respective intersections of plural scanning lines . 
G1 to Gm and plural data lines S1 to S4n, a Y shift register 120 
successively outputs a scanning signal to the scanning lines G1 to Gm, 
and a sampling circuit 130 successively selects a data line for every two : 
lines in one group in which data lines are collected for every four lines or 
selects all data lines in the group and samples and impresses a picture 
signal on the selected data lines to reduce the horizontal resolution to 
one half or one fourth, thereby lowering the driving frequency of a data 
line side by these portions to reduce the power consumption. 
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«a«t*4«oa«tett. ii*£H&raam***& 
4*u<o-c\ wmmuti/AX'hz&f&'tihtih 

Z\bbttZ>. 

[ 0 0 5 2 ] life „ 1 *TjfeBMia WHflMl^iry 

ryy^TBiaJiiiat^o-c. wj^wxi- 
X4oai^$iiS^jiJdS:{dS^»ffiSw^tifc^r l 
/Ab%b<7)X\ &T-?&Sl~S4ncoft&f|ftSE 
#l/4fc&l>. i^ft. flmftb. S&JKftSi: 
Jfc^Tl/4(sWi6*i6iktiSrft. 4fc, KUIIIR 

[0053] 1 /4 . SEM&Jgl /4> 

<Xt. *¥JBflWEfel/4fc«TSl«:'**T*->T» 

Siifl?(ast, i /a t&Tzvxmtff o 
xtmti. 

[0054] £<3%&i»#tf>JS*ftgtC^-rSiS£ 
1/2. l/4KHST**Ti»i-* 
j££f&9tf. Yy7 1 2 OK 

4-*T. J&ftGl. G2. G3. GmfcttLT 

lWi&EMa&izmmtziiiijistiz, ztuz**). « 



ttKGl. G2. G3. , Gmj«l(|<fcMJRS;ft-2>. 

[00551 «4cmonic«vtTtt. *¥g?<&g£ 

l/4fcfiTS*T«^6«^kR«t«iaHi# 
r A, B. Cj 1fWtmzX*>X r l. 1. 

SixS. iWciO.-tvr'J^Wxi, X2. x 
3. X4{i-r^TT^r^ri:^S. 4fc, -rwi^fr 
WBUCilViTmMWV 1 ~V n 14, 4*¥«(8ia« 

izm&2ti&. -t%t>h. -mmiz. %&&Gj-3. 

Gj-2, GJ-1. Gj (ZCDi§r£(r)jte. 4£j£ 

mZfflrtmD ^m^tA^mm^iz. mi 

SPOr-^tilS4 i -3-S4 i t«lBLTiWftS*lft 
B«m^ViJ4, r-^*8S4 1-3-S4 i tl&m 

g j — 3~g j k^x&sciaai-* 1 6 no®* ( 4 

i-3. j-3) . (4i-2. j-3) . (4i- 

1. J-3) , (4 i . j-3) , (4 i-3. j - 
2), (4 i-2. j-2 K (4 i-1. j-2) . 
(4i, j-2) , (4i-3. j-1) , (4i- 

2. j-1) , (4i-l. j-1) . (4 i. j- 
1) . (4 i-3. j ) . (4 i-2. j ) . (4 i - 

1. j ) . (4 i . j ) izemtizm^x't>'>x . a 
tmizu. muzmmmm^mmcomx'Tr^tiim 

*)X't>t. 

[00 5 6] Ltiff^X. A^^mUzH^X. PI 

t&izm+ h 4 *<r>T-mtmfeixh a *^^2eh 
aan!BH5fc:5Hrc4»fo. P>itB«<i^#s£&4*i 

SOT, * 3 F<»tftSl3J:^SiIft?«S*«'tit'e*iSf£jS 
1 /A TtoS&TFdmbtii Zbb%h.%ii. 

zcvx 0 £*¥Mmi$zvmm.Mm& 1 /Ax-m* 
■th^&b lxm. mui. 01 3tfcv^-cfa«3 3 0 

iznkZtih X 0 iz, mm&tfg*Zti%\,W¥Zcb'<r>* 
**7?9 &$&ik-tZ>%'&%b'i>m7t>tl % o fc 

1 0 0 5 7 ] 4£, mm^wyrv y^mmtA^ 
¥a£mmmtzi\3\b%'>x. vywyrm^xi- 
xAUAWummwz&m?. tnnmw-m. 
mm^4(5»f-tfot^s. T-fmntfT-?m*?mz 

mr&£tiz\simtm®m.<r)&&bit'<'X 1/1 6 

$rl/4k:fiT$-»i-ta^-r*«^c*rL. ^<Wi 

zzbiwmx\ mmmbitixi/i 6js<tc«» 
i^nsi^i:^!.. 4^. immmx't,w&m*fr) 
&&i)<AW%£Mmzi®b%?><7)x\ mm®&x'<r> 

1 0 0 5 8 ] z.<nx 0 tzxmmmzxtM. 1 

SOTfKcfcVvC, «-SOr-^i8lrl^ 2*»tcJ®<^ 

4/J4, 4#4fctf>T)iS*RU ®{afi#£4 
0, 2Elfc:*»tr«lftU, 4/i*4. lisITtt^-rSi:, 
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t^tRmk&ixmmt&m&imtfi. 2. a 
fettch. ciojt^ fcvmma. 1. 1/2. 1/ 

igi!ilHJKM-CtBfiHi-f-^fit^l* ;s F^i^!SP , iI 
[ 0 0 5 9 ] $ h fc. £iI#&g*Ttf T , IH&OtMP 

sot. T-mmn®mmma<x>)i8.mtx. m 

[ 0 0 6 0 ] £«D J: 3 £\ m-<?Mm^Zmte1-m 
futfSWfi-^fcS-^ . ©JUPfi-^A. B. C-^MflHl-^ 

v i-vnz&tet&m®!sim>Y>'y huisxro® 
t&*>. 01 30T-3 1 o<r>wm&Titnmimb 

U 3 3 0co$&F;ffl&Ttmmi8U&tl,. 3 2 0Tli+ 

[00613 2*:. xmtmmizxtia . ^se^g i~ 

WM1 18ii. TFT 1 16^L-Cx-^«»=^$ 
[ 0 0 6 2 ] $4>C #f¥tcg-f S4#«0-f-?ISUi. 

^mzmmztix^zvx. xmizmimmtitf. f 

-msi^-S4n<^mmbit^b. 1/4 X& 
tf. lt:Wr>X. B®-*MX#/Jn$<. r-?HS l~ 
S4n«i»tyfTWK<rt. 

*nmwzvi-zinfhzttfx'$i>v>x. ^sso 
fc#o-c. puif. iMitnm^tttixit. m\zv+<\ 



[0063] ttz. mmm^ii. 9\-&e>mmmfrt>& 
m^ssmmm i c?«jaw-4,r t#-c§ s. co* 

Msi&SrrtSWcfcvvCTFTJ: OflWW-««*klk^. 
[ 0 0 6 4 ] frfc. OLfcKtHLtet^JBBBtasi vc 

n, *y7>jymm:4®bi. T-m4*t®b 

U T-^ll«B»0HW)fflja«*l/2. 1/4 1 "f 
<. T-?l&£3#. 6*. 8*. 9*. 12*. 16 

Wi&mfflXWBJlLtiW. ZtUzme>1\&i><r)TU% 
[0065] <»2WBB!ll>±3fitfc» 1 HfHBS 

JiftS**— j£T**.&tf)T , » i/7 YWX* 1 2 0«0?1S 

mij. -fXchh. m&mGi-Gmtftt&gmzim 
[oo66] f^r. iftraias^iL^»2iiffi» 

!Bfcov»Ta»W*. *lttl0B««:ft-jTli. 01 

4*o^iaasriyD./^i;Lr. »*>®Lfcto 

[0067] iwHttifc^T . wwm^* «. 

•tz>%&\,zT?T<7bti:hm^xh'o. wmm* 
ii. sa»<nK^ jiftco \/2iix2 *<r>%m.mz 
MdMth^zr^T-^fb^chm^x'h*). mm 

li. SltfffMC^attO 1 /4 fc LT 4 *0^2 

tzmm£T?T<7b%&m^x*>*). ©jiwfi^A. 
m*-) i *to%%b'tzifikxm$tihi><?>x'*>&. 

[0068] mz. &m®&X'f> hi/7 W : JX9 1 2 
1 0 ti. 77 ^-EK^ 7 U y T 7 n -y r0if&?j: t*<7)«j55r 

mmmmmn Lxvusmtih t or* o . 1 * 

tt. ^(Ui. mSMWJ- J r*>m<Z>TFTlz£t>h 
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7^s^ 3 >y- hzaizx mtfteiiz t>ff)x-t> 

[0 0 6 9] t-f. i/7\:V s Jx9l2 1 Off) (4 k- 

3 ) ®frt> ( 4 k - 2 ) RNWWXD Y«*2HiM 
•y-7-1 2 2 2=H)"LT. y7t>l/^?12 1 0 
CO (4k-2) WLfrh (4k-l ) g^^XDYW 

1 2 1 Off) ( 4 k- 1 ) fflt>h4 kS^^XD 
Y£0lSjMli^-/f-12 2 6=&^L-C, is7h 
VisXfl 21 OO4kfi^6%0)7*n<y?a (4 (k 
+ 1 ) - 3 ) S^tfV YW|a&{±.X4 7 fl22 

T. *>fyf-1222, 1224, 1226. 1228 

tiXWZ,. 

[0 0 7 0] 4fc, y7M/^12 10W(4k- 
3) (4k-l) ®WVUXDYff)JUrtxm 

mtxj «yf-12 3 2£:frLT. (4 k- 1 ) ®*»4>tf: 
C0~?ti*/7ff) (4 (k+1) ^3) K^^IVM'.XDYO' 
A'f '<*$SiMliX>f -yf-1 2 34£:frL-C. **l-Fil?T 

1 2 3 4^#y- Mi. WWW *<{*te$ft4fi#« 
fcSaS*rO>4. 

[007 1 ] 3 4>t:. S^M^X**) (4k-3 ) 8 
frt><Xcr>7x] -y^f5(4(k + l)-3) ft^ffvyvx 
D YWM H*M£k\tX4 7fl242^ 
4«tj£fc=5r-3"CU4. ZZX. XA 242ff>y- 

Mi. wwi#**^&3ii4mw=£ii$ivc^ 
4. 

[00 7 2] \/°7YV&X9\2 1 00 (4k- 
2)K. 4k&t:j;|,£j££ft^{±. h# 

www <D&%ii*miiz%n2trjzx'( ^125 

2. 1 254£:frLT. *tl?tljgmG4k-2. G 

4 k fcflt&SiiS . jfcfc. ( 4 k - 1 ) St: J; 4j|£{l 
#{i. X>f -y^-1 2 5 6£rt-LT. j£3E*&G4 k- 1 C 

ZZX. X4 yf-1 2 5 6<oy-M;:fi. 
OR0ffil 26 2tei-»T*«>^*lfe, WWW fcW 
WW £^f^a#{tt£$ivcu4. 
[0073] tit. jQE*|G4k-3. G4k-2J4. 
X^f-y^l 212*ftLX. ®&-*imt%~>Xt5'0 , i 
7 fl27 2c7>y- h fctt. O R@8& 1 2 6 4 lZ 

xixtabbtik* mwm 9 twww tonusm 

tfmteZtlZ. mmz. 7t£*aG4k-3. G4k-1 

a. y- h#www <mtem*miz&mtit:x4 

•yf-1 274$-:frLT. ffl&nimt%^X^&. m& 
tl. ^3S£HG4k-3, G4kli. Y- V #WWW 

com^m^mzmm^nfzx-( 1 2 7 6 srrt-L-c. 

3®*8*rtgi$:-o-C^6. $<o£. ?S£l8G4k-l. G 
4 k»i. y-htfMWW Ottl&il-f «HC»Sl$<TJt 
«yf-l 278£:»LT. ffltt*rififc*-»"0>4. 



[0 0 74] ls7YVl?X9\ 2 1 00 (4 k- 
3 ) Rfci S«Eft-^ fi. 4 Vtf-*>.XS«fil 2 8 

^4. CifUi, te^SsKT'lifeSfi-f #x -f 
l/Ctt»3*i*A£:t*LT. tcwmm-tt^ffiX- 

vv-?yxm&m 1280 {i^Bj^rtg-cft 4 . 

[00 75] Zff)£o*j:Yis?YWJx-}r \ 2 0t:S>o 
T»i. 81 ts WWW #7?r<f 7?>i§-&. *4 >y 
•f-1222. 1 224. 1226. 1 228. 125 
2. 1 254. 1 2 5 6#W?ivt >t%h-1i. fli! 

>y*ii:*7i:&4. i^fcft. J/7M/^1 
2 1 0^8-&?)&&[IJS&a*. ^E«lO^*0rt=ffi^-f 4 

mfflmmmztiibtuz. > s7Ywjx-?\2\q 
ff&m*t>tufizti?>7£&m^tf. *ti<?ti*tjti-tim 

&lgilzim$tihZtb%Z. 
[0 0 76] 4fc. ^2fc. SOfflHl^«*«r^T^^ 
X^-y^-123 2. 1 234. 1256. 127 
2. 1 2 7 8tf*tl?tl*Vk1ih-l3. fcff)X>( 
\i*7ttch. Zff)t:#>, (4k-3)g. (4k- 
1)S. (4(k+l)-3)g. lilgfc&KJg 

ftZtl&ZtbZZ. (4k-3) &££Z>m 

SEfl^i. Wffit-&^^KG4k-3^{i*H:. 3l£t% 
G4k-2t:t,ftJ&$ii. (4k-i)St:J: 
J^lltli, Mm? Z>%£&G4 k - 1 coij**:. ^ 
^RG4kfct«t|&$^|,. ■ftfc^. ISItyn-y^K 
fc^T. «S^«i^*^»»C$tLity7 hl>iSxmff)& 

mmznmnmmt. 

[0 0 77] <i>i.t. JB31C, iHffllfi-f« #7?r-< 
7"<0^. X^-y^-1242. 127 2. 1274. 1 

2 7 6^-en-f^yt^s-^r. ffi^'f >y-?-ji3r7 

t^4. Zff)tett>. (4k-3) & > &ff)7av?ff) 

(4 (k+i) -3) a. tf3&a$Kzmmnz 

hZbktch. SAtc. (4k-3) Stck-SS^i^ 
(i. ^-ri.^3mG4k-3<7)fJ*HC. ^^SG4 k 
-2. G4k-1. G4k(Ctffi|&S^4. -f^^. 

TPJ t^EflWttl§S^-S i 1 1 =0:4 . 

[0078] <*2mampiWr>mz. mLt& 
2mmmzfri)>mikm&Eff)fmt l z^xmwf 

4. 

[0079] ^rfe\ ^ittMiaS^ii^TJ) 4 %^ic«i . 

mmw^t^T9"r<zfbtc>x. mimm&Btmm 
h%i.t:»t>. ma®®?*. Ltztfnx. mmmi 
#1/2. i/Aco^commz^xmmth. 
[0080] <mmmii/2 (* j F»{ftsi/2) 

>ZZX'l±. Sil»(aJS* t l/2t'S)oT. y|cT 
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[0081] COi§£, HtJPfi^ tl<T?T<7t%l 
. x7 h 1^ v** 1 2 1 0<0*&8O&#[5|8&# 1 S 
**fc«K8«S*i4fci:fcC, ttK£ft»6Jffft8ti 

n^yx^ 1 2 1 o^ft^mmc^-r^^aBS 

{4, ^l2W5<0^5SEl8tS*&$^T. .|5lt^i-f-*< 

[0082] 0C*$*lS X o fc. jg&ISG 
1. G2I«]±. G3. G4H±. . Gm- 1 „ Gm 

g^-tl»2*<7)^3^«l»:3S«$<xSii:i:^S. Z 

tie j: 9 . mmiz 2*^se&# 1 *co^assfc lt 

[0 0 83] 24«>jt£K^tt&aft3*l*M 
PMciStrctit. MOPS? r A . B J , C j tfgM8eJ:o 
T r l , o, l j . n. l, 0j knilWdW 
s. itiejo, t^ryy^ft-f-xi, X2#tie 
7?*-*7*i:fc-»fctte, -9-yTV>rii*X3 % X4 

[0084] £oi 34*weavvcHfcfl»v l ~v 

n«. 24tf»@Ett^B$era3fc*»!iae£Vvr. 

W«M»A, B. Cfcro«LT2IIWC*tfC«»*il 
£. +%to*>. HRWe. £2ctSG j - 1. G j (d<7) 
J&£«>jtt. 2£J£m*flKrttHk) tfRltegftd 
*l4*ae. SJiaW>r-*»S4 i -3-S4 i tctt 
fBLT«fc$ti*MflWi#V Hi. SOffllS^TA. B. 
Cj*«ri, o. ljb%&m<?>tmizis^Xit.T 
-?taS4i-3. S4i-2h^8Gj-l. Gj 
iOXJI^effig-f £4ffl<0ffiiii ( 4 i - 3 . j - 
1) . (41-2, j-1) . (41-3. j ) , (4 

i-2. j > izmut^m^vb*). <*e. mm 

r A, B, Cjj&* r i. l. Oj fcfc&3S2<0»!l3efc 
WCIi. t-?!SS4 1 - 1 . S4 1 tTgg&G j - 
1 . G j fcW£gj£K{2St£4ffitf)ffi3S ( 4 i - 1 . 
j-1) . (4i. j-1) . (41-1, j) . (4 

i . j ) tzfrnt^m^x-h^x. nttwe«±. 09 
tcfc ft s mmm^vtmrn-* 2 turn 0 xhh . 

[0085] *LT. £2&Gj -1. GjjWMiRSfi. 
SracfctfSSBlORKfc^-tli. 
fXK X2*<7?T-f7i:*£gim. ®fcff-fVi 

T-?taS4 i-3. S4 i-2<02#e&X>f 7 
-?-13 lfctfLTETC&OSil. #TFT1 1 6(C«toT4 
ffl<0H^(4i-3. j-1). (4i-2, J- 

1). (4 1-3, j). (4 1-2. j ) IZWZ&* 

tizzkt%&. mmz. m2<nMguzh'>xi±. a® 

(I^Vi#. ?-?ttS4 i -1, S4 i <7)2^zma 
SiVC. 4<l^ffl^ (4 1-1. j-1). (4i. j 
-1) , (4 1-1. j). (4i. j ) lzm$&*tl 
hZbktch. 



[0086] Ltztf-tx. 2^7m&timm£m.z 
*i6«hbc*nvc. mmzm-thteof-mt* 

20e#ttT4flWo. Jt*S®fWI-t#*£&*tlS 

x vmm&gtf 1/2 ttcim* 
£vmgMim*:i/2X'm?*f&&kk txit. m*. 

I*. 01 3e*Hvng$3 2 0e7n$*i£J:3e. it© 

[0087] Lfcy->T. l*¥^E»iraK:*JV^. 131 
tPeilt^alwO-r-?*!*; 2*OJS^3BStO^ 

££effirf*8flitf)®$ett. 2He4HtT4W 
I. 

[0088] zcox 3 e. wmm& xvmmmz 
w\/2\,z%ht. 1 WTS&mx'ffM&m my 
7vy-mui2®b+cr>x. ^yrvy^m^xi- 

X 4 Oiijfl 3ft £E«»liESJSf t itAT* 

#fc&£Ot\ #T-*8Sl~S4n03EftmmS&& t 
$4.^. ^BSGl-Gm^-f^-C&SU? 

tsotcsts^^. &im&mmizti^xmmm 

&l/2b?&ifr&t}tK&k. tM-X-mttVV, ?a 

[0089] <mmMm. \/a (*¥»(ajffii/4) 

>ZZX\t. MSJS?<»£A<l/4T'J>oT. *T 
«flR«tl/4"C«^*ffa«^fc:ov>T, 01 Oizjjk 

[0090] C<7)^. MW{m*tfT?T<7b%& 
frh. is? WiSXf 1 2 1 0<0«^HIffiA<3giJ^fc: 

wjx? 1 2 1 o<nwL<r>^mm^znmh^m.\t. 
mmt®isixizi'7Yvi;x*<nmzttmhiiz£&b 

imZtlb<r>X\ !§It.7'n./^tJS-rS4*<0^3Eatc 
(i. I»l If&EBmi'&teZtil z 1 1 . 
[009 1] c: tfO^rt. 0tc^$fiSJ:pfc. jQEt&G 
1. G2. G3. G4|SI±. G5. G6. G7 (S^t 

B&) . G8 (H) l«l±. Gm-3 (|SI) , Gm- 

2 (Is]) . Gm-1 (III) . GmI»|±C{i. -etL-Pii|»l 

4*<0^2E»* t JiH»3a!RSii*c:fct^l.. CiitcJ: 
H®Wfc4*<0^^aS*U*O^ia8t LTIE®)$ 
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[0092] tin. 4*mm:m#ftzMifi$tim 
fmz&^xu. ®im^ r A, b. c j tfwmizxi 
t r i . i , i j &mztii. ztiizx o. u-yry 

V^fi-fXl. X2. X3. X4i*tKTT?7-l7b 
[0 0 93] COJ^ftRnggVYrMMttvi-^v 

t&*>^, H&Wfc. j^fettGJ -3. Gj- 

2. G-l, Gj (Z<&S&0)jlt. 4Sj£m£8fc: 

S4 i -3-S4 i fc*tJ6L"rftlftS*l.«mWl#V i 
J±. 3§*T-?iaS4 i-3~S4 i fcSi£SB8Gj 
- 3~G j fcWXH^UffijrrS 1 6<I<0ffiSfl (4 i - 

3, j -3) . (4 i-2. j - 3) . (4 j 
-3) . (4i, j-3) % (4 i-3, j-2> s 
(4 i -2. j-2> . (4 i-1. j -2) . (4 
i. j-2) , (4i-3, j-1) . (4i-2, j 
-1 ) . (4 i-1, j-1 ) , (4 i , j-1) . 
(4i-3. j) , (4i-2, j) . (41-1. 

j > . (4 i . j > izmvt^m^x'h->x . gms 

[0 0 94] UrtfoT, 4*W>jtt&tfmtZMm 
S^$#l54*<0^3^fcO3c^iHfflSt& 1 6«>. 

fi.-?ft£it8?<&£<0 1 /4 i: &4»&<*T;bix4 ^fcfc 

•cm$3 3 0K^Six*J:-3l;:. ffHagaTOSftSrU 

m>*coiioizm\<r>m\ mma. &?m^%z<v$t 

[0095] zrnx o tz. zvmmmm. 
tfi/Aiztcht. •9->-r'jy^fi^-xi~x4(±^fk 

JJWtftefctt^T 1/1 6fc3r4W. #t-?*IS 1 
~S4ricoftftmmcStl/l 6fc£4. $4>K. ^=SE 
«Gl-Gmta«W*«fc:5W*«ria*« % 

fc. . g i mtmmiz&^zmimi&Bit: i /4 t-r* 
tit^x. zb&tmwjim&z turns. 

[0096] Z\0)£ o fttifcM&SMC £*Uf . 

aHRSii4«nafc*jv^-c.*»w-^«fei*. 2* 

*fcH8SHRU ifctt. 4**fc*>"taHRU MflMI 
*&4H. 2HlC#ttTftttU lDTCflttM- 



2. 4«i:fc&. *¥»«B4. 1.1/ 

2. \/4t%hbK T-9im<rmmwmm^ 
tiiox'. mimamtmuz. mm&mzfctx 

[0097]$ biz. *gmmtz*tM. y ? 

izmi-&i£mcr>m®®pm*i*. 2*. 4*1=1- 

lb. ^EttGl^Gmtf^raBRtiOfcSWi"* 

is**, is 1/2. i/4iz&mztihff)x\ mmmrn 
mzm tx jRu * »*. * c t mm 1 4 4 . 
[0098] £<o«t 5 ft. i^-oB(afi^£ft£-f 4B 
mimtxw&m*?mm.mmi>%.mt&<o 

ti. *^^^^KE£fmrS8Mt9*8&2s J ?> 

Vl-Vn«rtt*H"Sffil!lia» J ? > Yi'7M/^^<0» 
IftWJWtt t DfrMU . Uztf-iX . fi 

ig&l>&&lzWWjLhZbtfX'i*&. fcfe. lBiB*£ 

atf*«t*3«Hi+ic» «raK*fl»u sett "res 

T*4. 01 3<0-C3 1 OtofMNtCliSMMEfc 

u 3 3 o o^ws-cttisimaei: u 3 2 ot«+ 

[ 0 0 9 9 3 ^zwmifz^mmmiza^x 
: ji, •*y7vy?m j $i>4mbi. r-m4*i>mb 
u 7-*&mm®mmmti> 1/2, \/4b-t 
i&x-mwixztitf, z\tuzmmistin>e>X'i*% 

<. T-?Ul>3*. 6*. 8*. 9*. 12*. 16 

m-m&mifflk<ojLm&mmzm-r&&& 

2^J|?:^. 436ai*HBSTWPIUfc* 1 . £ 
[0 1 003 <IGffl^JS>*»B8Ji:. J^L^m 1 £<£ 

^2insjB)Bfc:ia^§ii4£t^<. a^ojcffl*^r 
^t«>4. mm. mimmmtzfaxii. mwm^ 
a, b. c£73-yi40J:r>x-vyr , j>?m^yt 
l~X4fc:S3ftLT. «-»Or-^tlS:l*. 2*. 4 
*Sft-f4«l:3fcU:;t><. 01 ltc^$iv4J:dk:. -V 
>T'J>'^fi^Xl~X4?r. T3-^l4 0«r^4 

[0101] 0Hiif. GBR<7)3/gffe£fflVvC 

^5-^2rtfd%&. 01 2t^StL4«kptc. GB 
RO3ffl<0®«S:l®OH^fc^L. *7*o-y^tCG 

BRiza^-tmm^imuzmthm&b txi> 

[0102]$ t>lz. *3&njJT'te. ^smzmmt LX 
oSa^SSJi. R8ffiTi>2iaat'i. b' *> ^-c-t <t 

< . Bummm&cotg&izii. wa^^i>m&-th 



(CL2)>00-181394 (P2000-181 394A) 



[ 0 1 0 3 ] S fcfc. l^ut^lt LTtt. i&P B 3^ 
&a*:W5:<, ®3i<Ol8j££:g?BfctSEL (II/? 
hn;l/**'yfe^)^PDP Cr^X^T-f^Tl' 

4 ) ^fed (mif&aj^) t Lxtzm&mt tx 
[oio4] *fc. zn£o%&mmi)<mmzti&'& 

TMSkLTtt. 013fcSSft£S^jK>BJ&**S: 

[ 0 1 0 5 ] *: fc HI 4 <±*%Bjo^yt^j|g 
*JSaUfe«^«»O«fflBI**tt.<0T*i. 014 

(a) ttJSOTSlOOOOfl^BlOOlfcLT* 
»BB<o«SOte^a*fflv^«Tft 0 . 0 1 4 ( b ) 
JdELrtiid (cNttft 110 0 fcr*a«H(0«S0|^iia 
£«SiSai 1 0 1 i: LTJf^Jt^OflTCj) 9 . *<0 
fl^teflli^l 30J:3&S*SW*.&. 01 

4(c) umm3>v*.-?®&i 2 o o«c**«« 

m^3t^ia2:*^S 1 2 0 6 fc l/C fflVVfcWC* 
0. 12 04(i*tt, 1 20 2li#-^-H^A^SU 

toio6] znxoiz. mmmmt-t&xozm 
a«wiMBa*fcTif * ztizj:*)^ mwH&zmtt-t 

ZbtfX'ZZ. 
[0 107] 

tJMPMMt) HJdBKBW: J:-dfc*»9U=J:*Uf , 8 
m#>& ZbtfX'Z WT, mffflUftbbiTttj:** U 

is 1 1 *mm i *«6»!is£^s»jys*8B 



[02] Haum^ttWcfettifa-^O-Wt* 

[03] Wf»3-^fc*»»t&3W««T*6. 
[04 ] H»fii^^fcfcv>Ta»«j*fl«fc 

[05] nttJUft^fiStC^v^T^lVflUK^ 1 / 2 
[06] HftAKnMicD^r^JffflUC^ l /4 
[07] ffiR!UftSM(=&tvt*TOflUE«J:tf9 

[08] *fKB<^»2ia8^jBn=3{i»*>saaa^is 

X'hh. 

[09] PiKfta*^St:ti^r*¥«HftJK*J itXS 
a8f«g* b blc 1/2 fc L«^«IMP*KW4ft 

**>*-f s hx-hz . 

[0103 |im^jj^Bfcfc^T*¥»«£fc«):tf 

[011] *fMa^JCffl^©(=*^>Sa B B 0 ^5ia^ 
[012] |3|t<. :^^J6ffl#Jlllc**&ffiA* 

sasa"tf>wii«aME«r*rra <y ?ht** . 

[013] PUSa a B a^atctJ<tl»^Hffi<O-0!I^ 
[014] *4^«*3I^X*fflv>fc«?tl8*> 

1 1 6 -TFT 

1 1 8 M^fgfis 

120 Yy7H/yX? 

130 -fyr^jy^em 

13 1 X-f 

140 f3-/ 

12 1 0 ^hU^ 

1222. 1224. 1226. 1 228. 1 232. 
1234. 1242. 1252. 1254. 1 256. 
1272. 1274. 1276. 1 2 7 8- -XA v+ 
1262.. 1 2 64-ORBK 



(SL3))00-181394 (P2000-181 394A) 



mi] 



[H3] 



140 : 73-? 






m» 


A 


B 


c 


XI 


X2 


X3 


*L 


0 


0 


0 


0 


0 


0 


D 


0 


0 


1 


1 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


1 


1 


0 


0 


1 


0 


1 


0 


0 


0 


0 


0 


1 


1 


D 


1 


1 


1 


0 


0 


1 


1 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 



[05] 



[04] 



<*¥»ftft1/2> 



01- 

G3. 



I 



xi 



V1 
V2 
V3 
I 

Vn- 



V1 
V2« 
V3 




w.JLJLJLJLJLJLJl JL_ 

3.JIJIJIJIJIJIJI rui_ 



MM 


STmimi 


53 


MM lit] 


Mill 


mnn 




EIIIIII 


in 


m . 
















mi 


111 


III 


111 


JUUL 


ill 


HI 


1 


2 


3 


_4 


ft 


6 


7 



nrern 



LUCUtAJtAICAIOJ 



« L 
vn E 




13Z — £555 



G1 

G3 
I 

Gm 



XI. 
X2 
X3 
X4 



V1 
V2 
V5 
I 

Vn 



gngjgg* — eh 



«S9 

vi- |mh.uu ht 

V2 
V3 

! 



fT, m it — — — 



wTfl -(1.1). P.1) <&BSCW8&0&* <~R-7-5>) 



1013) 



(?L4) )00-181394 ( P 2 0 0 0- 1 8 1 3 9 4 A ) 



me] 



mi) 



Gm 



X1 
X2 

X3' 
X4' 



VI- 
V3 



V1 
V2 
V3 
I 

Vn 



<A¥B«Sl/4> 



G1. 
CP. 
G3. 
G4 



<*¥fiHafl gEJWftfi 1M> 




-r^^TT^O WBlW I .^i 




U»*.l>4»&lA»->.U«o| 



h.ia,in.iM| -«.i>. P.D. (3.D. <v) ©«RCHi»sa* (=ra-?-5) 



[08] 



61. 
G2 






— i 




























G3 






















G4 
























1 






















































X1 






























X2 






























X3 






























X4 
VI- 

va- 

V3- 

1 

Vn- 
RHC 

V1- 

V2- 

! 

Vn- 




































































































































































■ 


I 

8 








I 




(\ 


i 




\ 




/ 




• 




/ 




mm 






1.42.4A4M.4 






m 


3.M5jB/7,<W.B 




% M-M, WOK, 
«.*». •?.«»,• 






&.4«,V7.Va,4 














4Ml1Mt4.1MM.1MM 




If 

mi 










4«4,»MU;>Mi 1JW«J 
4n4.4«»4.«MM.4M*.< 






2 


m/4 




1 ! 






CLY DY 
1210 



CP®® 




(£ 5) )00-181 394 ( P 2000-181 394A) 



l®9] 



[010] 



<**mm 1/2. msmoM m > 



G1 
G? 
G3 
G4 



Gm-l 
Gm 



XI 
X2 
X3 
X4 



VI 

V2 

V3 -t 
I 



VI 
V2 
V3 

.! . 

Vn 

r 



rag— ra* 




— 

m/2 



IWftltWBi 



aHSBfflfflB 



||j]g]^(1 l 1),{1^),(2,1).p^) 



X1 

X3 
X4 



VI 

V2 

i 

Vn- 



G1_ 

G3, 
G4_ 
GS 
66 
I 

Gni 








IS 






. 6.Ve,*/7,M5.8 




i 








WfWi ***.!, WHXA 












^ S 




2 





mM 



/ 



1WM.2 




(t6) >00-181394 (P2000-181394A) 



[0143 
(a) 




Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2000-181394 
(43)Date of publication of application : 30.06.2000 



(51)lnt.CI. 




G09G 3/20 
G02F 1/133 




(21 Application number 
(22)Date of filing: 


10-356178 
15.12.1998 


(71 )Applicant 
(72)lnventor : 


SEIKO EPSON CORP 
OTASUNAO 



(54) ELECTROOPTICAL DEVICE AND DRIVING METHOD THEREFOR AND ELECTRONIC 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power 
consumption of an electrooptical device for performing 
the prescribed display by an electrooptic effect. 
SOLUTION: In a display device for performing a display 
based on potential differences at respective intersections 
of plural scanning lines G1 to Gm and plural data lines 
S1 to S4n, a Y shift register 120 successively outputs a 
scanning signal to the scanning lines G1 to Gm, and a 
sampling circuit 130 successively selects a data line for 
every two lines in one group in which data lines are 
collected for every four lines or selects all data lines in 
the group and samples and impresses a picture signal 
on the selected data lines to reduce the horizontal 
resolution to one half or one fourth, thereby lowering the 

driving frequency of a data line side by these portions to reduce the power consumption. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the electric configuration of the liquid 
crystal display concerning the 1st operation gestalt of this invention. 

[Drawing 2] It is the circuit diagram showing an example of the decoder in this liquid 
crystal display. 

[Drawing 3] It is the table of truth value in this decoder. 

[Drawing 4] It is a timing chart for explaining the actuation at the time of considering as 
the usual resolution in this liquid crystal display. 

[Drawing 5] It is a timing chart for explaining the actuation at the time of setting 
horizontal resolution to one half in this liquid crystal display. 

[Drawing 6] It is a timing chart for explaining the actuation at the time of setting 
horizontal resolution to one fourth in this liquid crystal display. 

[Drawing 7] It is a timing chart for explaining the actuation at the time of setting both 
horizontal resolution and vertical definition to one fourth in this liquid crystal display. 

[Drawing 8] It is the block diagram of Y shift register showing a configuration in part 
among the liquid crystal displays concerning the 2nd operation gestalt of this invention. 

[Drawing 9] It is a timing chart for explaining the actuation at the time of setting both 
horizontal resolution and vertical definition to one half in this liquid crystal display. 

[Drawing 10] It is a timing chart for explaining the actuation at the time of setting both 
horizontal resolution and vertical definition to one fourth in this liquid crystal display. 

[Drawing 11] It is the block diagram showing the electric configuration of the liquid 
crystal display concerning the application gestalt of this invention. 

[Drawing 12] It is the block diagram showing the electric configuration of the liquid 
crystal display concerning the application gestalt of this invention similarly. 

[Drawing 13] It is drawing showing an example of the display screen in this liquid crystal 
display. 

[Drawing 14] It is the general-view Fig. of electronic equipment using the electro-optic 
device of this invention. 

[Description of Notations] 

116 ....TFT 

118 .... Pixel electrode 

120 .... Y shift register 
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130 .... Sampling circuit 

131 .... Switch 
140 .... Decoder 
1210 .... Shift register 

1222, 1224, 1226, 1228, 1232, 1234, 1242, 1252, 1254, 1256, 1272, 1274, 1276, 1278 - 
Switch 

1262 1264 OR circuit 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the electro-optic device which performs a predetermined display, 
and its drive approach according to the electro-optical effect of a liquid crystal display 
etc. 

[0002] 

[Description of the Prior Art] 

The conventional electro-optic device, for example, the liquid crystal display of an active 
matrix, consists of liquid crystal with which it filled up between the component substrate 
with which the non-linearity (switching) component was mainly prepared in each of the 
pixel electrode arranged in the shape of a matrix, the opposite substrate with which the 
counterelectrode which counters a pixel electrode was formed, and both [ these ] 
substrates. In such a configuration, if a scan signal is impressed to a switching element 
through the scanning line, the switching element concerned will be in switch-on. If a 
picture signal is impressed to a pixel electrode through the data line in the case of this 
switch-on, a predetermined charge will be accumulated in the liquid crystal layer between 
the pixel electrode concerned and a counterelectrode (common electrode). After a charge 
storage, in the switching element concerned, if resistance of a liquid crystal layer is fully 
high also as an OFF state, are recording of the charge in the liquid crystal layer concerned 
will be maintained. Thus, if the amount of the charge in which each switching element is 
driven and stored up is controlled, the orientation condition of liquid crystal will change 
for every pixel, and it will become possible to display predetermined information. 

[0003] Thus, storing up a charge for every liquid crystal layer Since some periods are 
sufficient, while making sequential selection of each one scanning line of every, in a 
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vertical-scanning period, to the 1st The time-division-multiplex drive which 
communalized the scanning line and the data line about two or more pixels is attained by 
the configuration which samples and supplies a picture signal to the data line which chose 
the one data line as the 2nd, and was chosen as it by the 3rd in the horizontal scanning 
period. 

[0004] By the way, if especially shown in a liquid crystal display, the above-mentioned 
electro-optic device and the property of a thin light weight are evaluated, for example, it 
is the optimal as a display of pocket mold information machines and equipment, such as 
PDA (Personal Digital Assistant: information machines and equipment for individuals). 
Moreover, in recent years, the so-called wearable computer which gave about the same 
function as a computer to pocket equipments, such as a wrist watch, is appearing, and it 
can be said that a liquid crystal display is the the best also for the display of such pocket 
equipment. 

[0005] 

[Problem(s) to be Solved by the Invention] 

However, with pocket mold information machines and equipment or pocket equipment, 
since the power supply is restricted, it is required that the power consumption as a display 
should be very low. 

[0006] The place which this invention was made in view of the situation mentioned 
above, and is made into the purpose is to offer the electro-optic device which can stop 
power consumption very low, and its drive approach. 

[0007] 

[Means for Solving the Problem] 

First, most power consumed by electro-optic devices, such as a liquid crystal display, 
originates in the charge and discharge current of volume load. Generally, when the 
charge and discharge current I which flows to volume load sets the electrical potential 
difference off and its signal to V for the frequency of the signal to which capacity is 
supplied by C and its capacity, it is shown by fCV, and the power P consumed with 
volume load is further shown by VI2, i.e., fCV. For this reason, the power consumption 
of a display will increase in proportion to the frequency f of a charge and discharge 
current. Here, since the circuit which operates on the highest frequency in an indicating 
equipment is a drive circuit by the side of the data line, that to which the power 
consumption of an indicating equipment originated in the charge and discharge current of 
the drive circuit concerned occupies the most. Therefore, if it glances in order to attain 
low-power-ization of a display, it will be thought that what is necessary is just to reduce 
the clock frequency of the drive circuit concerned. 

[0008] However, since the clock frequency of the drive circuit by the side of the data line 
determines the horizontal resolution in the display concerned, it should not reduce the 
frequency simply. 

[0009] On the other hand, if the contents which should be displayed are taken into 
consideration in the above-mentioned pocket mold information machines and equipment, 
pocket equipment, etc., also when the display of the highest resolving which the display 
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has is necessarily unnecessary, it will think. For example, since it is a limited character 
called a figure for almost, even if resolution is bad to some extent, distinction is fully 
possible, when displaying the telephone number, time of day, etc. On the other hand, the 
display of a video image requires high resolution. 

[0010] Then, the scanning-line driving means which is the electro-optic device which has 
the pixel prepared corresponding to each crossing of two or more scanning lines and two 
or more data lines if it is in this invention, and carries out the sequential output of the 
scan signal at said scanning line, In each group which packed said data line two or more [ 
every ], sequential selection or more of two is made for the data line as a unit, or it is 
characterized by providing a sampling means to sample and impress a picture signal to 
the data line which chose and chose all the data lines in a group. Although power 
consumption increases since the drive frequency by the side of the data line will increase, 
if the data-line number to choose is reduced while the part and power consumption can be 
stopped, since the drive frequency by the side of the data line will be reduced although 
horizontal resolution falls if the data-line number to choose is increased according to this 
invention, it becomes possible to raise the part and horizontal resolution. Therefore, 
according to this invention, high resolution-ization becomes possible and low-power- 
ization also becomes possible. 

[001 1] Here, as for said each pixel, in this invention, it is desirable to have the 1st 
switching element which supplies the picture signal impressed to said data line to a pixel 
electrode, respectively. Thus, since a charge and discharge current is reduced since the 
potential of each data line and the selected scanning line will only change, if it is the 
configuration which writes a picture signal in a pixel electrode by the 1st switching 
element, and the drive frequency by the side of the data line is reduced as mentioned 
above, it becomes advantageous when reduction-izing power consumed by originating in 
volume load. 

[0012] Moreover, as for said sampling means, in this invention, it is desirable to consist 
of the 2nd switching element which connects with the signal line with which each of the 
data line in said group is supplied to a picture signal corresponding to the group 
concerned, respectively. Thus, if constituted, since it will connect with a common signal 
line after all, each of the data line in a group can decrease a connection number with the 
exterior, for this reason, the input terminal of the component substrate of a liquid crystal 
display and the output terminal of the circuit board — simple connection types, such as 
anisotropy electrical conductive gum, ~ the mounting structure to connect becomes 
possible. 

[0013] On the other hand, as for said scanning-line driving means, in this invention, it is 
desirable to carry out the sequential output of the scan signal for every two or more 
scanning lines. Thus, although vertical definition will fall if the scanning-line number to 
choose is increased, the drive frequency by the side of the scanning line can be reduced. 
Moreover, although power consumption increases since the drive frequency by the side 
of the scanning line will increase, if the scanning-line number to choose is reduced while 
the drive frequency by the side of the data line can also be reduced in connection with 
reducing the drive frequency by the side of the scanning line and power consumption can 
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be greatly stopped by the synergistic effect, it becomes possible to raise the part and 
vertical definition. 

[0014] [ when fluctuating the scanning-line number which outputs a scan signal ] thus, 
said scanning-line driving means It has the transfer means of two or more steps cascade 
connection configurations which shift an input signal according to a clock signal. Said 
transfer means The inside of the scanning line which should output the same scan signal 
when outputting a scan signal for every two or more scanning lines, Cascade connection 
of the circuits of the stage of the transfer means concerned corresponding to the one 
scanning line in each for said every two or more scanning lines is carried out. It is 
desirable to output the same scan signal as said two or more scanning lines based on the 
output concerned from the stage of a transfer means by which cascade connection is 
carried out. Since it is not necessary to operate the circuit of the stage of the shift register 
by which cascade connection is not carried out according to this configuration, it 
becomes possible to stop that part and power consumption. 

[0015] Moreover, as for said sampling means, in this invention, it is desirable to be 
constituted possible [ a change of the number which chooses as coincidence the data line 
in the group which packed said data line two or more / every ]. If it can be made to carry 
out adjustable [ of the horizontal resolution ], in the case of the contents of a display and 
the display mode which do not need high resolution, drive frequency can be lowered and 
low-power-ized instead of increasing the data-line number which makes coincidence 
selection. 

[0016] Moreover, as for said transfer means, in this invention, it is desirable to be 
constituted possible [ a change of the number of the scanning line which should output 
the same scan signal ]. If it can be made to carry out adjustable [ of the vertical definition 
], in the case of the contents of a display and the display mode which do not need high 
resolution, drive frequency can be lowered and low-power-ized instead of increasing the 
scanning-line number which makes coincidence selection. 

[0017] Moreover, the scanning-line drive circuit which is the electro-optic device which 
has the pixel prepared corresponding to each crossing of two or more scanning lines and 
two or more data lines in order to attain the above-mentioned purpose, if it is in this 
invention, and carries out the sequential output of the scan signal at said scanning line, It 
has the sampling circuit which samples and impresses a picture signal to said data line. 
Said scanning-line driving means It has the transfer means of two or more steps cascade 
connection configurations which shift an input signal according to a clock signal. Said 
transfer means The inside of the scanning line which should output the same scan signal 
when carrying out the sequential output of the scan signal for every two or more scanning 
lines, Cascade connection of the circuits of the stage of the transfer means concerned 
corresponding to the one scanning line in each for said every two or more scanning lines 
is carried out, and it is characterized by providing output **** for the same scan signal as 
said two or more scanning lines based on the output concerned from the stage of a 
transfer means by which cascade connection is carried out. 

[0018] Although power consumption increases since the drive frequency by the side of 
the scanning line will increase, if the scanning-line number to choose is reduced while the 
part and power consumption can be stopped, since the drive frequency by the side of the 
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scanning line will be reduced although vertical definition falls if the scanning-line 
number to choose is increased according to this invention, it becomes possible to raise the 
part and vertical definition. Therefore, according to this invention, high resolution-ization 
becomes possible and low-power-ization also becomes possible. Moreover, since it is not 
necessary to operate the circuit of the stage of the shift register by which cascade 
connection is not carried out according to this configuration, it becomes possible to stop 
that part and power consumption. 

[0019] Moreover, as for said transfer means, in this invention, it is desirable to be 
constituted possible [ a change of the number of the scanning line which should output 
the same scan signal ]. If it can be made to carry out adjustable [ of the vertical definition 
], in the case of the contents of a display and the display mode which do not need high 
resolution, drive frequency can be lowered and low-power-ized instead of increasing the 
scanning-line number which makes coincidence selection. 

[0020] Furthermore, if it is in this invention, in order to attain the above-mentioned 
purpose, it is the drive approach of an electro-optic device of having the pixel prepared 
corresponding to each crossing of two or more scanning lines and two or more data lines. 
Output a scan signal to the one or more scanning lines among said two or more scanning 
lines, and sequential selection or more of two is made for the data line as a unit in each 
group which packed said data line two or more [ every ]. Or all the data lines in a group 
are chosen and it is characterized by sampling and impressing a picture signal to the 
selected data line. Furthermore, it is the drive approach of an electro-optic device of 
having the pixel prepared corresponding to each crossing of two or more scanning lines 
and two or more data lines. Output a scan signal for the one or more scanning lines to a 
unit among said two or more scanning lines, and sequential selection or more of two is 
made for the data line as a unit in each group which packed said data line two or more [ 
every ]. Or all the data lines in a group are chosen, and a picture signal is sampled and 
impressed to the selected data line, and it is characterized by switching the number of the 
unit which supplies a scan signal to said scanning line according to the contents of a 
display, or a display mode. Although power consumption increases since the drive 
frequency by the side of the data line will increase, if the data-line number to choose is 
reduced while the part and power consumption can be stopped, since the drive frequency 
by the side of the data line will be reduced although horizontal resolution falls if the data- 
line number to choose is increased according to this invention, it becomes possible to 
raise the part and horizontal resolution. Therefore, according to this invention, high 
resolution-ization becomes possible and low-power-ization also becomes possible. 

[0021] In this invention, it is desirable to switch the number of the data line chosen as 
coincidence within said each group according to the contents of a display or a display 
mode. If it can be made to carry out adjustable [ of the horizontal resolution ], in the case 
of the contents of a display and the display mode which do not need high resolution, 
drive frequency can be lowered and low-power-ized instead of increasing the data-line 
number which makes coincidence selection. 

[0022] Furthermore, since the electronic equipment of this invention becomes 
considering a cell as a drive power source, using the electro-optic device of above- 
mentioned this invention as a display, low-power-ization of it with a display is attained 
and, thereby, it can prolong a battery life. 
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[0023] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained. 

[0024] The <lst operation gestalt> The electro-optic device concerning the 1st operation 
gestalt of this invention is first explained taking the case of a liquid crystal display. 
Drawing 1 is the block diagram showing the electric configuration of this liquid crystal 
display. 

[0025] As shown in drawing, along the direction of a line (X), the m scanning lines Gl- 
Gm arrange in parallel, and are formed, and the 4n data line SI - S4n are formed in 
parallel along the direction of a train (Y). Here, both m and n are one or more integers. 
And at each crossing with these scanning lines Gl-Gm and data lines SI - S4n, while the 
gate electrode of TFT 1 16 which is a switching element is connected to the scanning line 
and the source electrode of TFT1 16 is connected to the data line, the drain electrode of 
TFT1 1 6 is connected to the pixel electrode 118. 

[0026] The component substrate with which these scanning-lines Gl-Gm and data-line 
Sl-S4n, each TFT1 16, and each pixel electrode 118 were" formed, and the opposite 
substrate with which the common electrode etc. was formed serve as the configuration 
that maintained the fixed gap by the sealant in which the spacer was mixed, were stuck so 
that an electrode forming face might counter mutually, and liquid crystal was enclosed 
with this gap. Therefore, each pixel will be constituted by the liquid crystal pinched 
between the pixel electrode 1 18, a common electrode, and these two electrodes. In 
addition, suppose for convenience that the pixel of explanation located in a crossing with 
3rd scanning-line G3 is shown with the notation (2, 3) from on the left to the 2nd data 
line S2 in drawing. 

[0027] Next, the Y shift register (transfer means) 120 which constitutes a scanning-line 
drive circuit outputs at least one scan signal at a time in order to the scanning lines Gl- 
Gm, and makes sequential selection of the scanning line, m step cascade connection of 
the shifter register is carried out, it carries out a sequential shift according to the clock 
signal to which the pulse supplied to the beginning of a vertical-scanning period is 
supplied for every horizontal scanning period, and, specifically, the Y shift register 120 
has composition which outputs the output of the shift register of each stage as a scan 
signal. 

[0028] Next, the switch 131 which consists of TFT is formed in each data line SI - every 
S4n, and the sampling circuit 130 which constitutes a signal-line drive circuit makes one 
group four data-lines S4 i-3 - S4i, to the data line belonging to this i-th group, according 
to the sampling signals XI -X4, carries out a ******** sampling and supplies a picture 
signal Vi. Here, i is to show the data line packed into one group generally, and is an 
integer with which 1 <=i<=n is filled. When each switch 131 is explained taking the case 
of data-line S4 i-3 belonging to the i-th group - S4i, moreover, each source electrode 
Common connection is made at the signal line with which a picture signal Vi is supplied 
corresponding to the group, and each drain electrode is connected to each data line, and 
each gate electrode is further connected to the signal line with which the sampling signals 
XI -X4 are supplied corresponding to the group in order. 



7 



JP Abstract Pub. 2000-181394, Published June 30, 2000, Seiko Epson, Ota Sunao 



[0029] A decoder 140 changes and outputs control signals A, B, and C to the sampling 
signals XI, X2, X3, and X4, an example of the detailed circuit diagram inputs and 
decodes control signals A, B, and C and the reversal signal of those to a NAND circuit, as 
shown in drawing 2 , and the table of truth value is as being shown in drawing 3 . 
Therefore, in a certain period, if the combination "A, B, C" of a control signal changes in 
the sequence of "0, 0, 1", "0, 1, 0", "0, 1,1", and "1,0, 0", a sampling signal will become 
active exclusively in the sequence of XI, X2, X3, and X4. If moreover, control signal "A, 
and B and C" change in the sequence of "1, 0, 1", and "1, 1, 0", after both the sampling 
signals XI and X2 become active, both the sampling signals X3 and X4 will become 
active. Furthermore, if a control signal "A, B, C" maintains the condition of "1, 1, 1", the 
sampling signals XI, X2, X3, and X4 will become active altogether. 

[0030] In addition, control signals A, B, and C are supplied by the control section which 
is not illustrated according to a display mode, the contents, etc., and picture signals VI- 
Vn are also supplied to juxtaposition by the basis of control of a control section, and 
the image-processing section which is not illustrated. 

[0031] <Actuation of the 1st operation gestalt>, next the actuation of a liquid crystal 
display mentioned above are explained. 

[0032] <the usual resolution (highest resolution)> — the case where it displays in the 
usual resolution is first explained with reference to the timing chart shown in drawing 4 . 

[0033] First, a scan signal is outputted in order for every 1 horizontal-scanning period to 
the scanning lines Gl and G2, G3, Gm with the Y shift register 120. By this, 
sequential selection of the scanning lines Gl and G2, G3, the Gm will be made. 

[0034] Here, in 1 horizontal-scanning period, a control signal "A, B, C" changes by the 
control section in the sequence of "0, 0, 1", "0, 1, 0", "0, 1, 1", and "1, 0, 0." Thereby, a 
sampling signal becomes active exclusively in the sequence of XI, X2, X3, and X4. 

[0035] In such a condition, synchronizing with control signals A, B, and C, picture 
signals VI -Vn are divided into four periods, and are supplied at 1 horizontal-scanning 
period. Namely, the picture signal Vi generally supplied at 1 horizontal-scanning period 
when the scanning line Gj (integer with which j fills 1 <=j<=m) is chosen corresponding 
to data-line S4 i-3 of the i-th group - S4i In the 1st period when a control signal "A, B, C" 
is set to "0, 0, 1" It is the signal which should be impressed to the pixel (4i-3, j) located in 
the crossing of data-line S4 i-3 and the scanning line Gj. Next, it sets at the 2nd period 
when a control signal "A, B, C" is set to "0, 1, 0." It is the signal which should be 
impressed to the pixel (4i-2, j) located in the crossing of data-line S4 i-2 and the scanning 
line Gj. Furthermore, it sets at the 3rd period when a control signal "A, B, C" is set to "0, 
1,1." It is the signal which should be impressed to the pixel (4i-l, j) located in the 
crossing of data-line S4 i-1 and the scanning line Gj. In the 4th period when a control 
signal "A, B, C" is set to "1, 0, 0", it is the signal which should be impressed to the pixel 
(4 i, j) located in the crossing of data-line S4i and the scanning line Gj, and, specifically, 
is as being shown by the column of the picture signal detail in drawing 4 . 

[0036] And if it is in the 1st period of 1 horizontal-scanning period when the scanning 
line Gj is chosen, as a result of only the sampling signal's XI becoming active, a picture 
signal Vi will be impressed to data-line S4 i-3 through a switch 131, and will be written 
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in a pixel (4i-3, j) by TFT1 16. Similarly, if it is in the 2nd, 3rd, and 4th period, a picture 
signal Vi will be impressed to data-line S4 i-2, S4 i-1, and S4i, and will be written in 
pixel (4i-2, j), (4i-l, j) (4i, and j). 

[0037] Therefore, in 1 horizontal-scanning period, since the picture signal which differ 
one piece at a time is written in four pixels located in the crossing of the four data lines 
and selection scanning lines belonging to the same group in 4 steps, the display of the 
highest resolution which this display has will be performed. In addition, when it should 
display in the highest resolution in this way, they are the case where the image of video 
etc. is displayed, the case where the character as which definition, such as a small 
alphabetic character and a kanji, is required is displayed as drawing 13 is shown in a field 
310, etc. 

[0038] In addition, the display action in this case is the same as usual substantially. 
However, since the input terminal of a picture signal decreases to one fourth compared 
with the case where an input terminal is prepared for every data line, it can simplify 
connection structure with the circuit boards, such as IC for a drive. 

[0039] The case where it displays by reducing <horizontal resolution l/2>, next 
horizontal resolution to one half is explained with reference to the timing chart shown in 
drawing 5 . 

[0040] First, a scan signal is outputted in order for every 1 horizontal-scanning period to 
the scanning lines Gl and G2, G3, Gm with the Y shift register 120 like the case 
where it displays in the usual resolution also in this case. Thereby, sequential selection of 
the scanning lines Gl and G2, G3, the Gm is made. 

[0041] However, in 1 horizontal-scanning period, a control signal "A, B, C" changes in 
the sequence of "1, 0, 1", and "1,1,0" by the control section. After both the sampling 
signals XI and X2 become active by this, both the sampling signals X3 and X4 become 
active. 

[0042] In such a condition, picture signals VI -Vn are supplied in 2 steps at 1 horizontal- 
scanning period synchronizing with control signals A, B, and C. Namely, the picture 
signal Vi generally supplied at 1 horizontal-scanning period when the scanning line Gj is 
chosen corresponding to data-line S4 i-3 of the i-th group - S4i In the 1st period when a 
control signal "A, B, C" is set to "1, 0, 1" Two pixels located in the crossing of data-line 
S4 i-3, S4 i-2, and the scanning line Gj (4i-3, j), In the 2nd period when it is the signal 
which should be impressed to (4i-2, j) at, next a control signal "A, B, C" is set to "1, 1, 0" 
It is the signal which should be impressed to two pixel [ which are located in the crossing 
of data-line S4 i-1, S4i, and the scanning line Gj ] (4i-l, j), (4i, and j), and, specifically, is 
as being shown by the column of the picture signal detail in drawing 5 . 

[0043] And if it is in the 1st period in 1 horizontal-scanning period when the scanning 
line Gj is chosen, as a result of the sampling signals' XI and X2 becoming active, a 
picture signal Vi will be impressed through each switch 131 to two, data-line S4 i-3 and 
S4 i-2, and will be written in a pixel (4i-3, j), and (4i-2, j) by each TFT 1 16. Similarly, if it 
is in the 2nd period, a picture signal Vi will be impressed to two of data-line S4 i-1 and 
S4i, and will be written in pixel (4i-l, j), (4i, and j). 
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[0044] Therefore, in 1 horizontal-scanning period, since the picture signal which differ 
two pieces at a time is written in four pixels located in the crossing of the four data lines 
and selection scanning lines belonging to the same group in 2 steps, the display whose 
horizontal resolution is 1/2 will be performed. 

[0045] Moreover, since the sampling period of the picture signal in 1 horizontal-scanning 
period becomes 2 times and the frequency to which the sampling signals XI -X4 are 
outputted serves as half compared with the case of the highest resolution, the charge and 
discharge current of each data line SI - S4n serves as half. For this reason, power 
consumption is also stopped in one half compared with the highest resolution. Moreover, 
since supply of a picture signal becomes 2 times also a drive circuit side at 1 horizontal- 
scanning period, the power consumption in a drive circuit is also stopped low. 

[0046] The case where it displays by reducing further <horizontal resolution l/4>, next 
horizontal resolution to one fourth is explained with reference to the timing chart shown 
in drawing 6. 

[0047] Like the case where it displays in the usual resolution also in this case, and the 
case where reduce horizontal resolution to one half and it is displayed, a scan signal is 
carried out with the Y shift register 120, and sequential selection of the scanning lines Gl 
and G2, G3, the Gm is made the scanning lines Gl and G2, G3, by being outputted 
in order for every 1 horizontal-scanning period to Gm. 

[0048] However, in each horizontal scanning period, a control signal " A, B, C" is 
maintained by the control section "1,1,1." Thereby, the sampling signals XI, X2, X3, 
and X4 become active altogether. 

[0049] In such a condition, picture signals VI -Vn are supplied for every 1 horizontal- 
scanning period. Generally in 1 horizontal-scanning period when the scanning line Gj is 
chosen, namely, the picture signal Vi supplied corresponding to data-line S4 i-3 of the i- 
th group - S4i It is the signal which should be impressed to four pixel [ which are located 
in the crossing of data-line S4 i-3 - S4i, and the scanning line Gj ] (4i-3, j), (4i-2, j) (4i-l, 
j) (4i, and j), and, specifically, is as being shown by the column of the picture signal 
detail in drawing 6 . 

[0050] And if it is in 1 horizontal-scanning period when the scanning line Gj is chosen As 
a result of the sampling signals 1 XI -X4 becoming active altogether, a picture signal Vi It 
will be impressed through each switch 131 by four of data-line S4 i-3 - S4i, and will be 
written in pixel (4i-3, j), (4i-2, j) (4i-l, j) (4i, and j) by each TFT 1 16. 

[0051] Therefore, in 1 horizontal-scanning period, since the same picture signal as 
coincidence is written in four pixels located in the crossing of the four data lines and 
selection scanning lines belonging to the same group, the display whose horizontal 
resolution is 1/4 will be performed. 

[0052] Moreover, since the sampling period of the picture signal in 1 horizontal-scanning 
period becomes 1 time and the frequency to which the sampling signals XI -X4 are 
outputted is set to one fourth compared with the case of the highest resolution, the charge 
and discharge current of each data line SI - S4n is set to one fourth. For this reason, 
power consumption will also be stopped to one fourth compared with the highest 
resolution. Moreover, since supply of a picture signal becomes 1 time also a drive circuit 
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side at 1 horizontal-scanning period, the power consumption in a drive circuit is also 
stopped low. 

[0053] It is the case where <horizontal resolution 1/4 and vertical definition l/4>, next 
horizontal resolution are reduced to one fourth, and the case where vertical definition also 
displays by making it fall to one fourth is explained with reference to the timing chart 
shown in drawing 7 . 

[0054] A scan signal is outputted in order for every 1 horizontal-scanning period to the 
scanning lines Gl and G2, G3, Gm with the Y shift register 120 like the case where it 
displays in the usual resolution also in this case, and the case where reduce horizontal 
resolution to 1/2 and 1/4, and it is displayed. Thereby, sequential selection of the 
scanning lines Gl and G2, G3, the Gm is made. 

[0055] In each horizontal scanning period, a control signal 11 A, B, C" is maintained by the 
control section like the case where reduce horizontal resolution to one fourth and it is 
displayed "1,1,1." Thereby, the sampling signals XI, X2, X3, and X4 become active 
altogether. Moreover, in such a condition, picture signals VI -Vn are supplied for every 4 
horizontal-scanning period. That is, generally they are scanning-line Gj-3, Gj-2, Gj-1, and 
Gj (j in this case). The picture signal Vi supplied at 4 horizontal-scanning period when 
the integer with which 4 <=j<=m is filled is chosen corresponding to data-line S4 i-3 of 
the i-th group - S4i 16 pixels located in the crossing of data-line S4 i-3 - S4i, and 
scanning-line Gj-3-Gj (4i-3, j-3), (4i-2, j-3), (4i-l, j-3), (4i, j-3), (4i-3, j-2), (4i-2, j-2), (4i- 
1, j-2), (4i, j-2), (4i-3, j-1), (4i-2, j-1), It is the signal which should be impressed to (4i-l, 
j-1) (4i, j-1) (4i-3, j) (4i-2, j) (4i-l, j) (4i and j), and, specifically, is as being shown by the 
column of the picture signal detail in drawing 7 . 

[0056] Therefore, in 4 horizontal-scanning period, since it divides into 16 pixels located 
in the crossing of the four data lines belonging to the same group, and the four scanning 
lines chosen for 4 times of every horizontal scanning periods and the same picture signal 
is written four pieces at a time in them, the display horizontal resolution and whose 
vertical definition are 1/4 of the highest resolution, respectively will be performed, in 
addition, when displaying horizontal resolution and vertical definition by one fourth in 
this way, as drawing 13 is shown in a field 330, the case where characters, such as a 
figure as which definition is not required, are displayed etc. mentions [****** ] 5 for 
example ~ having — illustration — like — a time check besides time of day — it is suitable 
for display modes, such as time amount and the telephone number. 

[0057] Moreover, the sampling period of a picture signal becomes 1 time for every 4 
horizontal-scanning period, the sampling signals XI -X4 do not change during 4 
horizontal-scanning period, but the charge and discharge current in the period serves as 
zero mostly. Since the count by which a data signal is written in a data signal line 
becomes 1/16 compared with the case of the highest resolution, the charge and discharge 
current of each data line SI - S4n becomes 1/16. For this reason, to the case where reduce 
only horizontal resolution to one fourth and it is displayed, stopping greatly will be 
possible and power consumption will also be stopped about 1/16 compared with the 
highest resolution. Moreover, since supply of a picture signal becomes 1 time also a drive 
circuit side at 4 horizontal-scanning period, the power consumption in a drive circuit is 
also stopped low. 
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[0058] Thus, if according to this operation gestalt make sequential selection of the data 
line of each group every [ 1 and ] two, or four are collectively chosen in 1 horizontal- 
scanning period, and a picture signal is supplied in 4 times and 2 steps or it supplies at 
once, according to the selection number, the days of supply of a picture signal will 
become 1 and 2 or 4 times. For this reason, although horizontal resolution is set to 1, 1/2, 
and 1/4, since the drive frequency by the side of the data line is reduced, it becomes 
possible [ stopping that part and power consumption ]. Moreover, since supply of a 
picture signal can also reduce a drive circuit side with 4 times, 2 times, and 1 time within 
1 horizontal-scanning period, the power consumption in a drive circuit is also stopped 
low. 

[0059] Furthermore, if vertical definition is lowered and a picture signal is supplied by 
making two or more horizontal scanning periods into a unit, since the frequency to which 
a sampling signal is outputted will become lower, the drive frequency by the side of the 
data line is reduced more, and can stop power consumption more. 

[0060] Switching such a number of pixels that supplies the same picture signal, and 
changing horizontal resolution and vertical definition is based on an output or the control 
signal by which the external input was carried out from the control section built in the 
pocket mold information machines and equipment carrying the display of this operation 
gestalt, or pocket equipment, and it is control signals A, B, and C and a picture signal VI. 
— It is carried out by switching actuation of the drive circuit which supplies Vn, or Y shift 
register. Therefore, according to a display mode or the contents to display, horizontal 
resolution and vertical definition can be changed freely. In addition, it is also possible to 
switch resolution during the vertical-scanning period which scans one screen. By the 
viewing area of 3 10, it can consider as high resolution by that of drawing 13 , can 
consider as a low resolution in the viewing area of 330, and can switch as inside 
resolution in 320. The control signal from a control section can also perform these 
changes easily. 

[0061] Moreover, according to this operation gestalt, the pixel electrode 118 located in a 
crossing with the scanning lines Gl-Gm, the data line SI - S4n is connected to the data 
line through TFT 1 16. For this reason, since TFT1 16 connected to the non-choosing 
scanning line will be in non-switch-on, the potential of each data line and the selected 
scanning line only changes, and the electrode surface product which determines the 
capacity value set as the object of charge and discharge becomes very small. For this 
reason, since it decreases compared with the passive matrix method with which charge 
and discharge are performed over a full screen and the drive frequency by the side of the 
data line is also reduced as mentioned above, it becomes advantageous when reduction- 
izing power consumed by originating in volume load. 

[0062] Furthermore, since the four data lines belonging to each group are connected to 
the common signal line with which a picture signal is supplied through a switch 131, the 
node by the side of X can be managed with one fourth compared with the total number of 
the data line SI - S4n. Therefore, since the input terminal and its wiring pitch of a 
connection part can be extended even if a screen size is small and the wiring pitch of the 
data line SI - S4n is narrow, even if neither the terminal of a connection member which 
connects the input terminal and the circuit board of a component substrate of a display, 
nor the array pitch of wiring is ** pitches, it ends. Following [ for example, ], as the 
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above-mentioned connection member, the correspondence to a ** pitch becomes 
employable [ simple connection members, such as unsuitable but cheap anisotropy 
electrical conductive gum, ]. 

[0063] Moreover, since a picture signal is parallel and can be supplied from an external 
drive circuit, it can constitute the drive circuit concerned from an IC for drive circuits 
using a silicon substrate. For this reason, compared with the case where the drive circuit 
concerned is constituted from TFT inside, the further low-power-ization is attained by 
reducing the operating voltage of that IC. 

[0064] In addition, in this operation gestalt explained above, although explained by 
making a sampling signal into four pieces, making the four data lines into a group, and 
setting the frequency of a data-line side drive circuit to 1/2 and 1/4, it is not limited to this 
and 3, 6, 8, 9, 12, 16 -, etc. may change the data line according to the specification of a 
display. Moreover, although 4 horizontal-scanning period explained also when a picture 
signal was supplied for two or more horizontal scanning periods of every, it is not 
restricted to this. 

[0065] The <2nd operation gestalt> Although the 1st operation gestalt mentioned above 
can stop the part and power consumption since the drive frequency by the side of the data 
line will be reduced, if horizontal resolution is reduced Since output spacing of a scan 
signal is fixed even if it reduces vertical definition That is, since the drive frequency by 
the side of the scanning line is fixed, it has the trouble that the power consumption of a 
shift register 120, i.e., the power consumed by originating in the capacity which the 
scanning lines Gl-Gm have, is not reduced. 

[0066] Then, the 2nd operation gestalt which canceled this trouble is explained. If it is iii 
this operation gestalt, the Y shift register 120 shown in drawing 1 is repeated using the 
four scanning lines as 1 block, as shown in drawing 8 . In addition, in this drawing, k is 
an integer for becoming common about the block which packed the scanning lines Gl- 
Gm into four. 

[0067] In this drawing, control signal ** is a signal which becomes active, when vertical 
definition is usual (i.e., when carrying out a sequential drive for every one scanning line), 
control signal ** is a signal which becomes active, when carrying out the sequential drive 
of the vertical definition for every two scanning lines as usual 1/2, and control signal ** 
is a signal which becomes active, when carrying out the sequential drive of the vertical 
definition for every four scanning lines as usual 1/4. Therefore, these control signal **, 
**, and ** are signals which become active exclusively mutually, and are supplied like 
control signals A, B, and C by the control section and external input which are not 
illustrated according to a display mode, the contents, etc. 

[0068] Next, by holding circuits, such as a latch circuit and a flip-flop circuit, carrying 
out two or more step cascade connection, being constituted, corresponding for every one 
scanning line, and the holding circuit of each stage being prepared, and following a clock 
signal CLY, sequential-holding and transmitting Pulse DY, the shift register 1210 which 
is a transfer circuit is shifted, and is outputted to the corresponding scanning line as a 
scan signal. Moreover, each following switch is constituted in fact by the transmission 
gate by TFT of a mutual mold or an N channel mold etc. 
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[0069] First, the transfer of Pulse DY to the stage of a shift register 1210 from a stage 
(4k-3) (4k-2) minds a switch 1222. Moreover, the transfer of Pulse DY to the stage of a 
shift register 1210 from a stage (4k-2) (4k-l) minds a switch 1224. Furthermore, the 
transfer of Pulse DY to 4k steps from the stage (4k- 1) of a shift register 1210 minds a 
switch 1226. And the transfer of Pulse DY to the stage of the following block of a shift 
register 1210 (4 (k+l)-3) from 4k steps has composition performed, respectively through 
the switch 1228. Here, each gate of switches 1222, 1224, 1226, and 1228 is connected to 
the signal line with which control signal ** is supplied. 

[0070] Moreover, the bypass transfer of Pulse DY to the stage of a shift register 1210 
from a stage (4k-3) (4k- 1) has the composition that the bypass transfer of Pulse DY to the 
stage (4 (k+l)-3) of the following block from a stage (4k- 1) is performed through a 
switch 1234, respectively, through the switch 1232. Here, each gate of switches 1232 and 
1234 is connected to the signal line with which control signal ** is supplied. 

[0071] Furthermore, the bypass transfer of Pulse DY to the stage of the following block 
of a shift register (4 (k+l)-3) from a stage (4k-3) has composition performed through a 
switch 1242. Here, the gate of a switch 1242 is connected to the signal line with which 
control signal ** is supplied. 

[0072] On the other hand, each scan signal by the stage (4k-2) of a shift register 1210 and 
4k steps is supplied to scanning-line G4k-2 and G4k through the switches 1252 and 1254 
on which the gate was connected to the supply signal line of control signal **, 
respectively. Moreover, the scan signal by the stage (4k- 1) is supplied to scanning-line 
G4k-1 through a switch 1256. Here, the OR of control signal ** and control signal ** 
which were called for by OR circuit 1262 is supplied to the gate of a switch 1256. 

[0073] Moreover, the short circuit of scanning-line G4k-3 and G4k-2 is attained through 
the switch 1272, and the OR of control signal ** and control signal ** which were called 
for by OR circuit 1264 is supplied to the gate of this switch 1272. Similarly, the gate can 
short-circuit scanning-line G4k-3 and G4k-1 through the switch 1274 connected to the 
supply signal line of control signal **. Similarly, the gate can short-circuit scanning-line 
G4k-3 and G4k through the switch 1276 connected to the supply signal line of control 
signal **. Furthermore, the gate can short-circuit scanning-line G4k-1 and G4k through 
the switch 1278 connected to the supply signal line of control signal **. 

[0074] In addition, the scan signal by the stage (4k-3) of a shift register 1210 has 
composition supplied to scanning-line G4k-3 through an impedance matching box 1280. 
This aims at the balance in consideration of the point that a scan signal is supplied 
through a switch, in other scanning lines. Therefore, when this does not pose a problem, 
an impedance matching box 1280 can be omitted. 

[0075] If it is in such a Y shift register 120, control signal ** becomes off [ other 
switches ] the 1st, while switches 1222, 1224, 1226, 1228, 1252, 1254, and 1256 serve as 
ON, respectively, when active. For this reason, the scan signal with which the holding 
circuit of each stage of a shift register 1210 is equivalent to the total number of the 
scanning line and which is outputted from each stage of a shift register 1210 while m step 
cascade connection is carried out will be supplied to the scanning line which corresponds, 
respectively. 
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[0076] Moreover, when active, control signal ** becomes off [ other switches ] the 2nd, 
while switches 1232, 1234, 1256, 1272, and 1278 serve as ON, respectively. For this 
reason, while cascade connection of a stage (4k-3), a stage (4k- 1), a stage (4 (k+l)-3), 
and .... is carried out every other step, the holding circuit of other stages will be released 
from cascade connection. Furthermore, the scan signal by the stage (4k-3) is supplied 
also to scanning-line G4k-2 besides scanning-line G4k-3 corresponding, and the scan 
signal by the stage (4k- 1) is similarly supplied to scanning-line G4k besides scanning-line 
G4k-1 corresponding. That is, in the same block, the scanning line corresponding to the 
holding circuit of the shift register stage released from cascade connection will be 
connected with the scanning line in front of one of them too hastily, and the same scan 
signal will be supplied. 

[0077] It adds, and when active, control signal ** becomes off [ other switches ] the 3rd, 
while switches 1242, 1272, 1274, and 1276 serve as ON, respectively. For this reason, 
while cascade connection of a stage (4k-3), the stage (4 (k+l)-3) of the following block, 
and .... is carried out every three steps, the holding circuit of other stages will be released 
from cascade connection. Furthermore, the scan signal by the stage (4k-3) is supplied 
also to scanning-line G4k-2, G4k-1, and G4k besides scanning-line G4k-3 corresponding. 
That is, the scanning line belonging to the same block will be short-circuited mutually, 
and the same scan signal will be supplied altogether. 

[0078] <Actuation of the 2nd operation gestalt>, next actuation of the liquid crystal 
display concerning the 2nd operation gestalt mentioned above are explained. 

[0079] In addition, vertical definition usually comes out, and in a certain case, since 
control signal ** becomes active and becomes being the same as that of the 1st operation 
gestalt, explanation is omitted. Therefore, actuation in case vertical definition is 1/2 and 
1/4 is explained. 

[0080] <Vertical definition 1/2 (horizontal resolution l/2)> Here, vertical definition is 
1/2, and the case where horizontal resolution also displays by one half is explained with 
reference to the timing chart shown in drawing 9 . 

[0081] In this case, since control signal ** becomes active, while cascade connection of 
the marked holding circuit of a shift register 1210 is carried out every other step, the 
scanning line corresponding to the holding circuit of the shift register 1210 released from 
cascade connection will be connected with the scanning line in front of one of them too 
hastily, and the same scan signal will be supplied. 

[0082] For this reason, as shown in drawing, the scanning line Gl, G2 comrades, G3, G4 
comrades, the respectively same scan signal as Gm-1 and Gm(s) will be outputted in 
order, and sequential selection of the two adjoining scanning lines will be made. Thereby, 
the two scanning lines become equivalent to the case where it drives as the one scanning 
line, substantially. 

[0083] Moreover, in the period when the two scanning lines are chosen as coincidence, a 
control signal "A, B, C" changes in the sequence of "1, 0, 1", and "1,1,0" by the control 
section. After both the sampling signals XI and X2 become active by this, both the 
sampling signals X3 and X4 become active. 
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[0084] In such a condition, picture signals VI -Vn are supplied in 2 steps in the period 
when the two scanning lines are chosen as coincidence synchronizing with control signals 
A, B, and C. That is, generally they are scanning-line Gj-1 and Gj (j in this case). When 
the integer with which 2 <=j<=m is filled is chosen as coincidence, the picture signal Vi 
supplied corresponding to data-line S4 i-3 of the i-th group - S4i In the 1st period when a 
control signal "A, B, C" is set to "1, 0, 1" Four pixels located in the crossing of data-line 
S4 i-3, S4 i-2, and scanning-line Gj-1 and Gj (4i-3, j-1), In the 2nd period when it is the 
signal which should be impressed to (4i-2, j-1), (4i-3, j), and (4i-2, j) at, next a control 
signal "A, B, C" is set to "1, 1, 0" It is the signal which should be impressed to four pixel 
[ which are located in the crossing of data- line S4 i-1, S4i, and scanning-line Gj-1 and Gj 
] (4i-l, j-1), (4i, j-1) (4i-l, j) (4i, and j), and, specifically, is as being shown by the 
column of the picture signal detail in drawing 9 . 

[0085] And if it is in the 1st period in scanning-line Gj-1 and the period when Gj is 
chosen As a result of the sampling signals 1 XI and X2 becoming active, a picture signal 
Vi It will be impressed through each switch 131 by two, data-line S4 i-3 and S4 i-2, and 
will be written in four pixels (4i-3, j-1), (4i-2, j-1), (4i-3, j), and (4i-2, j) by each TFT1 16. 
Similarly, if it is in the 2nd period, a picture signal Vi will be impressed to two of data- 
line S4 i-1 and S4i, and will be written in four pixel (4i-l, j-1), (4i, j-1) (4i-l, j) (4i, and 

j). 

[0086] Therefore, since the picture signal which differ four pieces at a time is written in 
eight pixels located in the crossing of the four data lines which belong to the same group 
in the period when the two scanning lines are chosen as coincidence, and the two 
scanning lines concerned in 2 steps, the display from which horizontal resolution and 
vertical definition are set to one half will be performed. In addition, when displaying 
horizontal resolution and vertical definition by one half in this way, as drawing 13 is 
shown in a field 320, the case where an icon, a character, etc. with comparatively 
sufficient visibility are displayed etc. is mentioned [ ****** ], for example. 

[0087] Therefore, in 1 horizontal-scanning period, since the picture signal which differ 
four pieces at a time is written in eight pixels located in the crossing of the four data lines 
and the two selection scanning lines belonging to the same group in 2 steps, the display 
horizontal resolution and whose vertical definition are 1/2 will be performed. 

[0088] Thus, if horizontal resolution and vertical definition are set to one half, since the 
sampling period of the picture signal in 1 horizontal-scanning period will become 2 times 
and the frequency to which the sampling signals XI -X4 are outputted will serve as half 
compared with the case of the highest resolution, the charge and discharge current of 
each data line SI - S4n serves as half. Furthermore, since the time amount taken to 
choose all the scanning lines Gl-Gm can be managed with one half compared with the 
case where it considers as vertical definition 1/2 in the 1st operation gestalt, the 
frequency of a clock signal CLY is reduced by half, and the charge and discharge current 
resulting from it serves as half. For this reason, compared with the 1st operation gestalt, 
power consumption can be stopped further. Moreover, also in a data-line drive circuit 
side, supply of a picture signal becomes 2 times at 1 horizontal-scanning period, and 
since the output frequency of a scan signal serves as half also a scanning-line drive circuit 
side, the power consumption in a drive circuit is also stopped low. 
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[0089] <Vertical definition 1/4 (horizontal resolution l/4)> Here, vertical definition is 
1/4, and the case where horizontal resolution also displays by one fourth is explained 
with reference to the timing chart shown in drawing 10 . 

[0090] In this case, since control signal ** becomes active, cascade connection of the 
holding circuit of a shift register 1210 is carried out every three steps. Moreover, since 
the scanning line corresponding to the holding circuit of the stage of the shift register 
1210 released from cascade connection is connected with the scanning line corresponding 
to the stage of the shift register by which cascade connection was carried out too hastily, 
the same scan signal will be supplied to the four scanning lines belonging to the same 
block. 

[0091] For this reason, as shown in drawing, the scanning lines Gl and G2, G3, G4 
comrades, G5, G6 and G7 (illustration abbreviation), G8 (**) comrades, the 
respectively same scan signal as Gm-3 (**), Gm-2 (**), Gm-1 (**), and Gm(s) will be 
outputted in order, and sequential selection of the four scanning lines belonging to the 
same block will be made. Thereby, the four scanning lines become equivalent to the case 
where it drives as the one scanning line, substantially. 

[0092] Moreover, in the period when the four scanning lines are chosen as coincidence, a 
control signal 11 A, B, C" is maintained by the control section "1,1,1." Thereby, the 
sampling signals XI, X2, X3, and X4 become active altogether. 

[0093] In such a condition, picture signals VI -Vn are supplied for every period when the 
four scanning lines are chosen as coincidence. That is, generally they are scanning-line 
Gj-3, Gj-2, G-l, and Gj (j in this case). When the integer with which 4 <=j<=m is filled is 
chosen as coincidence, the picture signal Vi supplied corresponding to data-line S4 i-3 of 
the i-th group - S4i 16 pixels located in the crossing of data-line S4 i-3 concerned - S4i, 
and the scanning-line Gj-3-Gj concerned (4i-3, j-3), (4i-2, j-3), (4i-l, j-3), (4i, j-3), (4i-3, 
j-2), (4i-2, j-2), (4i-l, j-2), (4i, j-2), (4i-3, j-1), (4i-2, j-1), It is the signal which should be 
impressed to (4i-l, j-1) (4i, j-1) (4i-3, j) (4i-2, j) (4i-l, j) (4i and j), and, specifically, is as 
being shown by the column of the picture signal detail in drawing 10 . 

[0094] Therefore, since the same picture signal as coincidence is written in 16 pixels 
located in the crossing of the four data lines with which the four scanning lines belong to 
the same group in the period chosen as coincidence, and the four scanning lines chosen in 
the selection period concerned, the display from which horizontal resolution and vertical 
definition are set to one fourth of the highest resolution, respectively will be performed, 
in addition, when displaying horizontal resolution and vertical definition by one fourth in 
this way, as drawing 13 is shown in a field 330, the case where characters, such as a 
figure as which definition is not required, are displayed etc. mentions [****** ], for 
example — having — illustration — like — a time check besides time of day — it is suitable 
for display modes, such as time amount and the telephone number. 

[0095] Thus, if horizontal resolution and vertical definition are set to one fourth, the 
sampling signals XI -X4 will not change, but the charge and discharge current in the 
period will serve as zero mostly. Since the count by which a data signal is written in a 
data signal line becomes 1/16 compared with the case of the highest resolution, the 
charge and discharge current of each data line SI - S4n also becomes 1/16. Furthermore, 
it ends with one fourth compared with the case where the time amount taken to choose 
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the scanning lines Gl-Gm serves as half further compared with the case where vertical 
definition is set to one half, and sets vertical definition to one fourth in the 1st operation 
gestalt. For this reason, compared with the 1st operation gestalt, power consumption can 
be stopped further. 

[0096] Thus, if according to this operation gestalt make sequential selection of the data 
line of each group every [ 1 and ] two, or four are collectively chosen in the period when 
the scanning line is chosen, and a picture signal is supplied in 4 times and 2 steps or it 
supplies at once, according to the selection number, the days of supply of a picture signal 
will become 1 and 2 or 4 times. For this reason, although horizontal resolution is set to 1, 
1/2, and 1/4, since the drive frequency by the side of the data line is reduced, it becomes 
possible [ stopping power consumption according to horizontal resolution ] like the 1st 
operation gestalt. 

[0097] Furthermore, if the coincidence drive number of the scanning line belonging to 
each block is made into 1, 2, and 4 according to this operation gestalt, since the time 
amount which takes the scanning lines Gl-Gm to choose all is reduced by 1,1/2, and 1/4, 
it will become possible [ stopping power consumption according to vertical definition ]. 

[0098] Switching such a number of pixels that supplies the same picture signal, and 
changing horizontal resolution and vertical definition is based on an output or the control 
signal by which the external input was carried out from the control section built in the 
pocket mold information machines and equipment carrying the display of this operation 
gestalt, or pocket equipment, and it is control signals A, B, and C and a picture signal VI. 
- It is carried out by switching actuation of the drive circuit which supplies Vn, or Y shift 
register. Therefore, according to a display mode or the contents to display, horizontal 
resolution and vertical definition can be changed freely. In addition, it is also possible to 
switch resolution during the vertical-scanning period which scans one screen. By the 
viewing area of 3 10, it can consider as high resolution by that of drawing 13 , can 
consider as a low resolution in the viewing area of 330, and can switch as inside 
resolution in 320. The control signal from a control section can also perform these 
changes easily. 

[0099] In addition, in this operation gestalt explained above, although explained by 
making a sampling signal into four pieces, making the four data lines into a group, and 
setting the frequency of a data-line side drive circuit to 1/2 and 1/4, it is not limited to this 
and 3, 6, 8, 9, 12, 16 --, etc. may change the data line according to the specification of a 
display. Moreover, although it was simultaneous in coincidence and the 4 scanning line 
and the 2 scanning line was explained also when the same picture signal was supplied to 
the pixel of two or more scanning lines, it is not restricted to this. 

[0100] Various application is possible for Application gestalt> this invention, without 
being limited to the 1st and 2nd operation gestalt mentioned above. For example, if it was 
in the 1st operation gestalt, control signals A, B, and C are depended decoder 140, it 
changes into the sampling signals XI -X4, and two of the one data line of each group 
were chosen four, but as shown in drawing 1 1 , it is good also as a configuration which 
receives direct supply for the sampling signals XI -X4 from an external control section 
through a decoder 140. 
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[0101] Furthermore, when performing color display for example, using the three primary 
colors of GBR, as it is shown in drawing 12 , it considers that three pixels of GBR are 
one pixel, and it is good also as a configuration which supplies the picture signal 
corresponding to GBR to juxtaposition at each block. 

[0102] Furthermore, a transparency mold or whichever is sufficient as the liquid crystal 
display as an electro-optic device also in a reflective mold, and this invention is available 
for the substrate of the side which has a reflecting plate among the substrates of the pair 
which constitutes a liquid crystal panel in the case of a reflective mold display with a 
transparent glass substrate or a semi-conductor substrate. In the case of a semi-conductor 
substrate, a MOS transistor may be used although TFT was used for the switching 
element in the operation gestalt. Furthermore, 2 terminal mold switching elements, such 
as MIM, are sufficient as the switching element of a pixel. 

[0103] Furthermore, it does not matter as a display which was being set to EL 
(electroluminescence) and PDP (plasma display) which carry out spontaneous light of the 
configuration of not only a liquid crystal display but a pixel, or FED (field emission 
component) as an electro-optic device. 

[0104] Moreover, it is the the best for the wearable computer which imitated molds, such 
as a wrist watch, so that clearly from the example of a display shown in drawing 13 as 
electronic equipment by which such a display is applied, hi this case, although CPU of 
the computer concerned will direct modification of vertical definition and horizontal 
resolution according to a display mode or function mode, when a power supply falls, it is 
good also as a configuration which vertical definition and horizontal resolution reduce, 
and a power save function may be prepared for every functional block. 

[0105] For example, drawing 14 shows the general- view Fig. carrying the electro-optic 
device of this invention of electronic equipment. Drawing 14 (a) is the example which 
used the electro-optic device of this invention as a display 1001 of a cellular phone 1000, 
drawing 14 (b) is an example at the time of using the electro-optic device of this 
invention for a wrist watch 1 100 as a display 1 101, as described above, and the display 
has an example of a display like drawing 13 . Moreover, drawing 14 (c) is the example 
which used the electro-optic device of this invention as an indicating equipment 1206, 
1204 shows a body and 1202 shows the input sections, such as a keyboard, to the pocket 
mold computer machine 1200. 

[0106] Thus, in pocket mold electronic equipment which uses a cell as a power source, if 
this invention is used, a battery life can be prolonged by switching the resolution of a 
display and lowering the drive frequency of an electro-optic device according to a display 
mode or the contents of a display. 

[0107] 

[Effect of the Invention] 

If the data-line number to choose is reduced while the part and power consumption can 
be stopped, since the drive frequency by the side of the data line will be reduced although 
horizontal resolution falls if the data-line number to choose is increased according to this 
invention as explained above, since the drive frequency by the side of the data line will 
increase, power consumption increases, but since the part and horizontal resolution can 
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be raised, high resolution-ization becomes possible and low-power-ization also becomes 
possible. 



[Translation done.] 



CLAIMS 



[Claim(s)] 

[Claim 1] In the scanning-line driving means which is the electro-optic device which has 
the pixel prepared corresponding to each crossing of two or more scanning lines and two 
or more data lines, and carries out the sequential output of the scan signal at said 
scanning line, and each group which packed said data line two or more [ every ] The 
electro-optic device which makes sequential selection or more of two for the data line as 
a unit, or is characterized by providing a sampling means to sample and impress a picture 
signal to the data line which chose and chose all the data lines in a group. 

[Claim 2] Said each pixel is an electro-optic device according to claim 1 characterized by 
having the 1st switching element which supplies the picture signal impressed to said data 
line to a pixel electrode, respectively. 

[Claim 3] Said sampling means is an electro-optic device according to claim 1 or 2 
characterized by consisting of the 2nd switching element which connects with the signal 
line with which each of the data line in said group is supplied to a picture signal 
corresponding to the group concerned, respectively. 

[Claim 4] Said scanning-line driving means is an electro-optic device according to claim 
1 to 3 characterized by carrying out the sequential output of the scan signal for every two 
or more scanning lines. 

[Claim 5] Said scanning-line driving means has the transfer means of two or more steps 
cascade connection configurations which shift an input signal according to a clock signal. 
Said transfer means The inside of the scanning line which should output the same scan 
signal when outputting a scan signal for every two or more scanning lines, The electro- 
optic device according to claim 4 which carries out cascade connection of the circuits of 
the stage of the transfer means concerned corresponding to the one scanning line in each 
for said every two or more scanning lines, and is characterized by outputting the same 
scan signal as said two or more scanning lines based on the output concerned from the 
stage of a transfer means by which cascade connection is carried out. 

[Claim 6] Said sampling means is an electro-optic device according to claim 1 to 5 
characterized by being constituted possible [ a change of the number which chooses as 
coincidence the data line in the group which packed said data line two or more / every ]. 
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[Claim 7] Said transfer means is an electro-optic device according to claim 1 to 6 
characterized by being constituted possible [ a change of the number of the scanning line 
which should output the same scan signal ]. 

[Claim 8] The scanning-line drive circuit which is the electro-optic device which has the 
pixel prepared corresponding to each crossing of two or more scanning lines and two or 
more data lines, and carries out the sequential output of the scan signal at said scanning 
line, It has the sampling circuit which samples and impresses a picture signal to said data 
line. Said scanning-line driving means It has the transfer means of two or more steps 
cascade connection configurations which shift an input signal according to a clock signal. 
Said transfer means The inside of the scanning line which should output the same scan 
signal when carrying out the sequential output of the scan signal for every two or more 
scanning lines, The electro-optic device which carries out cascade connection of the 
circuits of the stage of the transfer means concerned corresponding to the one scanning 
line in each for said every two or more scanning lines, and is characterized by providing 
output **** for the same scan signal as said two or more scanning lines based on the 
output concerned from the stage of a transfer means by which cascade connection is 
carried out. 

[Claim 9] Said transfer means is an electro-optic device according to claim 8 
characterized by being constituted possible [ a change of the number of the scanning line 
which should output the same scan signal ]. 

[Claim 10] It is the drive approach of an electro-optic device of having the pixel prepared 
corresponding to each crossing of two or more scanning lines and two or more data lines. 
Output a scan signal to the one or more scanning lines among said two or more scanning 
lines, and sequential selection or more of two is made for the data line as a unit in each 
group which packed said data line two or more [ every ]. Or the drive approach of the 
electro-optic device which chooses all the data lines in a group and is characterized by 
sampling and impressing a picture signal to the selected data line. 

[Claim 1 1] It is the drive approach of an electro-optic device of having the pixel prepared 
corresponding to each crossing of two or more scanning lines and two or more data lines. 
Output a scan signal for the one or more scanning lines to a unit among said two or more 
scanning lines, and sequential selection or more of two is made for the data line as a unit 
in each group which packed said data line two or more [ every ]. Or the drive approach of 
the electro-optic device which chooses all the data lines in a group and is characterized 
by switching the number of the unit which samples and impresses a picture signal to the 
selected data line, and supplies a scan signal to said scanning line according to the 
contents of a display, or a display mode. 

[Claim 12] The drive approach of the electro-optic device according to claim 10 or 1 1 
characterized by switching the number of the data line chosen as coincidence according 
to the contents of a display, or a display mode within said each group. 

[Claim 13] Electronic equipment characterized by becoming considering a cell as a drive 
power source, using an electro-optic device according to claim 1 to 9 as a display. 
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